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ABSTRACT

The principal objective of this work was the development of a fully-integrated
PDA-Based application to manage hospital documentation required by nurses at
the point of care. The use of the PDA-Based nursing documentation application
has demonstrated to be an important and practical advantage for the nurses. It will
allow nurses to access in real-time the updated information on the patients’ records
at the point of care. The utilization of this technology reduces the time nurses need
to record the patients’ conditions, and will produce a substantial improvement in
their routine tasks including medical error-reduction and time-saving. The PDA-
Based nursing documentation application must be considered as an important tool
for professional nurses and can be easily implemented in hospitals in Puerto Rico. It
can also be a useful test bed for conducting research studies in medical and nursing

informatics.
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RESUMEN

El principal objetivo de este trabajo fue el desarrollar un sistema completamente
integrado para PDA con el fin de manejar la documentacion en hospitales requerida
por las enfermeras en el punto de cuidado. El uso del sistema de documentacion
de enfermeria en PDA ha demostrado ser una ventaja importante y practica para
las enfermeras. Este permitird que las enfermeras tengan acceso en tiempo real a
la informacion actualizada de los registros de pacientes en el punto de cuidado. La
utilizacion de esta tecnologia reduce el tiempo que les toma a las enfermeras registrar
las condiciones de los pacientes, y permitira producir una mejora substancial en sus
tareas rutinarias incluyendo la reducciéon de errores médicos y ahorro de tiempo.
El sistema de documentacion de enfermeria en PDA debe ser considerado como
una importante herramienta para el personal de enfermeria y puede ser facilmente
implementado en hospitales de Puerto Rico. Ademas, puede utilizarse como base

para el desarrollo de futuras investigaciones en el campo de la informatica médica.

11



Copyright (© 2007
by

[sabel Néjera



To my expanding family



ACKNOWLEDGMENTS

First, I would like to thank my advisor and committee chair Dr. Néstor
Rodriguez for his guidance and support during this project and for his kindness
in difficult moments. Thanks to my graduate committee, Dr. José Borges and Dr.
Pedro Rivera for their help and advice throughout this project.

Thanks to Sandy for always being there for graduate students in all our needs.
Also, I would like to thanks my coworkers for their help in the development process
of this project. I very appreciate the assistance given by the personnel of the ” Centro
Cardiovascular de Puerto Rico y del Caribe” which allowed the development of this
project.

Thanks to my family for their patience and acceptance of my decisions. Finally,

thanks to all my friends for their encouragement and caring.

vi



TABLE OF CONTENTS

page
ABSTRACT . . . . e i
RESUMEN . . . . . iii
ACKNOWLEDGMENTS . . . . . . ... .. vi
LIST OF TABLES . . . . . . . . e ix
LIST OF FIGURES . . . . . . . . . . .. X
LIST OF ABBREVIATIONS . . . . . . . . . . .. . . ... xii
1 INTRODUCTION . . . . . . e 1
1.1 Justification . . . . ... 1
1.2 Objectives . . . . . . . . 2
1.3 Outline . . . . . . . . . 3
2 PREVIOUS WORK . . . . . . . . ... . . 4
2.1 Introduction . . . . . ... 4
2.2  Useof PDAsin health care . . . . . . . . ... ... ... ..... 4
2.3 PDA based projects for healthcare . . . . . . . ... ... .. ... 5
2.4 PDA studies at the Mayagiiez Campus of the University of Puerto
Rico . . . . . . 9
3 SYSTEM DESCRIPTION . . . . . . . ... .. .. ... .. .. ..... 11
3.1 Introduction . . . . . ... 11
3.2 Nursing application for PDA . . . . . . .. .. ... ... .. ... 11
3.2.1 Login and patient list interface . . . . . . . . ... ... .. 12
3.2.2 Orders interface . . . . . . .. .. ... ... ... .. 13
3.2.3 Meds interface . . . . . . . ... 15
3.2.4 Dripsinterface . . . . . . ..o 0oL 17
3.2.5 Vitals signs interface . . . . ... ... 000 17
3.2.6 Notes interface . . . . . . . . . . . . ... ... . ... ... 19
3.2.7 Assessment interface . . . . . .. ... oL 21
3.2.8 Intake and output (I/O) interface . . . ... ... ... .. 23
3.2.9 Paininterface . . . ... ... L 25
3.2.10 Positions interface . . . . . . . . ... ... L. 28
3.2.11 Ulcers interface . . . . . . . . . ... ... ... .. ... 30

vii



3.2.12 Glucose interface . . . . . . . . . . ... 32

3.3 Printer application . . . . .. ... 34

4 USABILITY EVALUATION . . . . . . . . . . ... 38
4.1 Introduction . . . . . . . .. 38

4.2 Heuristic evaluation . . . . . . . . . . . ... 42
4.2.1 Procedure . . . . . ... 42

4.2.2 Results . . . . . 43

4.2.3 Implications for redesign . . . . . .. .. ... ... 46

5 RECAPITULATION AND FUTURE WORKS . . ... ... ... ... 47
APPENDICES . . . . . 50
A  REPORTS EXAMPLES OF THE PRINTER APPLICATION . . . . .. 51
B  ASSESSMENT INTERFACE PANELS . . . . . . . ... ... ... ... 62

viil



Table

2-1

2-2

4-2
4-3

4-5
4-6

LIST OF TABLES

page
Common medical applications [1] . . . . . ... ... ... ... ... 6
Common medication errors [2] . . . . . .. ... 7
Usability attributes [3] . . . . . . . . ... 39
Usability heuristics [4] . . . . . . . . ... o 41
Usability problems noticed by evaluator 1 . . . . . . . ... ... ... 43
Usability problems noticed by evaluator 2 . . . . . ... .. ... ... 44
Usability problems noticed by evaluator 3 . . . . . ... .. ... ... 44
Usability problems noticed by evaluator 4 . . . . . .. ... ... ... 44
Usability problems noticed by evaluator 5 . . . . . ... .. ... ... 45

X



LIST OF FIGURES

Figure page
3-1 Login interfaces . . . . . . . . . .. .. 12
3-2 Patient list interface . . . . . . .. .. Lo 13
3-3 Order interfaces . . . . . . . . . .. 14
3-4 Meds interfaces . . . . .. .o 16
3-5 Dripsinterface . . . . . . . ... 17
3-6 Vitalsinterfaces . . . . . . . ..o 18
3-7 Notes interfaces . . . . . . . . . ... 20
3-8 Assessment interfaces . . . . . .. ... 22
3-9 I/Ointerfaces . . . . . . . ... 24
3-10 Pain interfaces . . . . . . . . . ... 27
3-11 Patient positions interfaces . . . . . . . .. ... 29
3-12 Ulcers interfaces . . . . . . . . . . .. 31
3-13 Glucose interfaces . . . . . . . . ..o 33
3-14 Print dialogue window for the desktop version of the Nursing Docu-

mentation Application . . . . . ... ... L 34
3-15 Print dialogue window for the PDA version of the Nursing Documen-

tation Application . . . . . . ... ... 35
3-16 TCP/IP communication between Printer server and desktop and PDA

VETSIONS . . o v v v v i e e e e e e e 36
3-17 Reports format . . . . . . . ... 37
A-1 Notesreport . . . . . . . . . 51
A-2 Input/Output report . . . . . . .. ... 52
A-3 Glucose report . . . . . . . ... 53
A—4 Positions report . . . . .. ... 54



A-5 Ulcers report . . . . . . . . . 55

A-6 Vitalsreport . . . . . . ... 56
A-7 Acknowledge report . . . . .. .. 57
A-8 Painreport . . . . . . ... 58
A-9 Medication administration report . . . . . . .. ... 59
A-100rders report . . . . ... 60
A-11Assessment report . . . . . . . . . ... 61
B-1 Hygiene panel . . . . . . . . ... 62
B-2 Activity panel . . . . ... 63
B-3 Pulmonary panel . . . .. ... ... .. oo 63
B-4 GI and Cardiac panel . . . . . . . ... ... ... L. 64
B-5 IV panel . . . . . . . . . . 64
B-6 Security panel . . . . . ... 65
B-7 Equipment panel . . . .. ... ... Lo 65
B-8 Bandage Change, Isolation and Care’s Plan panels . . . . . . . .. .. 66
B-9 Mental panel . . . . . . ... 66
B-10Neurological panel . . . . . . . . .. ... oo 67
B-11Respiration panel . . . . . . . . ... 67
B-12Cardiac panel . . . . . . ... 68
B-13Central Line panel . . . . . . . . . .. . ... ... ... ... ..., 68
B-14Gastrointestinal panel . . . . . . . ... 69
B-15Genitourinary panel . . . . . .. ..o o 69

X1



LIST OF ABBREVIATIONS

GPRS General Packet Radio Service.

GPS Global Positioning System.

ISO International Organization for Standardization.
LAN Local Area Network.

MSS Mobile Support System.

PC Personal Computer.

PDA Personal Digital Assistant.

UPR University of Puerto Rico.

UPRM University of Puerto Rico at Mayagiiez.

VPN Virtual Private Networks.

xi1i



CHAPTER 1
INTRODUCTION

1.1 Justification

The delivery of patient care at hospitals involves generation and assessing in-
formation regarding patients’ condition. Most of the information is generated and
needed at bedside (the point of care). However, patients’ records are kept in paper
form in most hospitals and are usually located at the nurses station of the clinical
unit. Keeping patients’ record at the nurses station affects patients” health status
documentation because usually they are not necessarily carried out to the point of
care while health care is being provided. Consequently, it seems necessary to develop
an integrated system of information for the clinical personnel, which allow them to
handle data access and transfer much faster, regardless where the data is being ac-
cessed or entered. Most important, the system will enable a better management of
patient’s care by hospital personnel in the long/short term.

Currently, mobile technology exists and is a viable alternative to support clini-
cians task on a hospital. In particular, Personal Digital Assistant (PDA) technology
has experienced a worldwide expansion since these mobile devices present unique
characteristics [5], such as small size and light and easy portability, which make
them viable for the accomplishment of nursing tasks. It has been reported [2] that
these devices have decreased the standard error in the managing of great amounts
of information such as the duplication of information, data loss, unclear instruc-
tions, omissions and inadequate interpretation of the information. Recent research

projects have focused on using the portability advantages of PDAs in the health



care field, in order to improve the health care of patients at the point of care. Even
though performance, had been a serious concern about this technology, two studies
by Rodriguez et al. [6, 7] demonstrated the viability of this technology for clinical
applications in terms of performance and user satisfaction. Also, a recent research
conducted at the University of Puerto Rico (UPR) [8] has confirmed similar per-
formance and user satisfaction in comparison with Tablet PCs, but because PDA’s
superiority in terms of physical attributes they were preferred over the Tablet PCs
for nursing documentation. From these reported results [6-8], PDAs were found
to be functional and useful to access clinical data and relevant information at the
point of care. Motivated by the latest improvements in PDAs technologies and as a
logical progression of the ongoing research in medical informatics at the UPR, our
research work was direct to develop a full-integrated PDA based nursing documen-
tation application taking as base the nursing documentation application developed
by Gilberto Crespo et al. [8, 9].
1.2 Objectives

The main objective of this work was to develop a fully-integrated PDA-Based
nursing documentation application for hospitals which allows nurses to control and
keep documentation of the patients’ condition at the point of care. Several nurs-
ing documentation tasks are supported by this application such as: execute and
acknowledge medical orders, administration of medication, taking vital signs, pain
assessment, initial assessment, daily assessment, recording intake and out, patient
position assessment, ulcers assessment, writing nursing notes, reading laboratory
results and preparing patient discharge summaries. The application also provides
support for documenting patients’ transfer from one clinical area to another. In
addition, it provides a printing application to produce paper version of the patients’
records. Thus, the applications can keep most of the nursing documentation in

an electronic patient record system, substituting most of the paper documentation



forms that make up a patient’s record, but with the capability of producing papers
version when needed.
1.3 Outline

The remainder of this thesis is organized as follows. Chapter 2 provides a liter-
ature review on the use of PDAs in health care. Previous research studies relevant
to this study are briefly described. Then, Chapter 3 presents a complete description
of the interfaces of the PDA-Based nursing documentation application and also,
printing reports generated by the printing application. In Chapter 4 is described a
usability heuristic evaluation conducted by five evaluators to a previous version of

the application. Finally, Chapter 5 presents the conclusions of this research work.



CHAPTER 2
PREVIOUS WORK

2.1 Introduction

Over the years, PDA technology has undergone a considerable growth by im-
proving even more their capabilities. At the same rhythm, also there has been an
increase in the number of research projects that focus on using the portability advan-
tages of PDAs in clinical applications. Several of these research reports are showing
that PDAs are viable for the implementation of applications to support clinicians’
tasks at the point of care. These research projects are relevant to this study and
thus in the next sections of this chapter they will be discussed.

2.2 Use of PDAs in health care

Handheld devices have experimented a considerable growth in their technology;,
such as improving their screen resolution and the inclusion in these devices of new
features like wireless connectivity, handwriting and integrated keyboards. Moreover,
new PDAs models have incorporated a digital fingerprint detector that brings more
security to these devices.

There are several characteristics that PDAs presents and make them perfectly
suitable for the needs of mobile professionals [5]. Unlike laptops and/or tablet Per-
sonal Computer (PC), they can easily be handled and transported due to their small
size and light weight. Besides, PDAs devices include several useful applications in
managing personal information such as phone book, notepad, and calendar. Fur-
thermore, with the inclusion of the wireless connectivity they can now have easily

access to Internet or to another devices [10]. Currently, the most common operating



system for PDAs is Microsoft Pocket PC [10] but many still use the Palm operating
system. There is also another operating system based on the open source Linux [1],
however it is not commonly used.

Over a decade handheld devices have been used in health care [5] and due to
continuous electronic advances leading to significant technological improvements in
their technologies, their use have widely-expanded. Table 2—1 lists some of the medi-
cal applications most commonly reported in literature [1]. Currently, the percentage
of PDA use in the United States and Canada is approximately 40% for physician and
even greater for nurses [1]. PDAs are becoming an indispensable tool for healthcare
professionals by enhancing their practice [10], and bringing them greater mobility,
real time access to patient’s information, medical error-reducing and time-saving
[1]. Due to current advances in wireless technologies, medical professionals can have
access to Internet allowing them to consult medical references and databases such as
drug databases among others. The most widely used database (over 500.000 users)
is eProcates (www.epocrates.com) [2] which is a drug database that provides a com-
plete drug information for adults and pediatrics which includes dosing indications

and contraindications, adverse drug reactions and other vital information.

Often, nurses must perform many tasks with many patients and make clinical
judgements within a limited time frame leading to increase errors in tasks execution.
Table 2-2 lists the most commonly medication errors [2]. The use of PDAs, with
the appropriate applications, will help nurses to reduce the number of errors and

improve their work considerably.

2.3 PDA based projects for healthcare
At the DISEM University, Italy, the project Ward-in-Hand [11] based in mobile
devices is still in progress. This mobile system allows the access to medical informa-

tion of patients and hospital records through a wireless infrastructure. Key features



Table 2-1: Common medical applications [1]

ePocrates Drug reference application that provides over 2600 drugs in-
formation (including adults and pediatrics) on dosages, indi-
cations and contraindications, drug interactions, adverse re-
actions, manufacturer, pricing, route of metabolism and preg-
nancy safety class. Available at http://www.epocrates.com.

MedCalc3000 Medical calculator that provides many medical formulas
that can perform a number of calculations. Available at
http://www.medcalc3000.com.

LexiDrugs Drug reference database that provides information about
drugs commonly prescribed by dentists and physicians.
Available at http://www.lexi.com.

MD Everywhere Includes EveryCharge (provides electronic charge capture),
EveryNote (digitally records voice dictation notes and links
them to coded patient encounters), EveryReference (provides
medical references) and EveryOrder (enables clinicians to
capture and convey orders and prescriptions on the handheld
device). Available at http:www.mdeverywhere.com.

PocketChart’”  Provides  the  ability to  capture  demographic
data, symptoms, diagnosis, creation  of  care
plan, and scripting of medications. Available at
http://www.gehealthcare.com/itsolutions/pocketchart.html.

Patient Tracker =~ A comprehensive patient database that keeps track of pa-
tient’s vital signs, labs, and medications, and allow creation
of to-do lists. Available at http://www.handheldmed.com.

of this project are to provide: hands free fault tolerance and a safety system; security
and privacy access to patient information; widely use of the available hardware and
software to reduce costs; and to be compatible with the existing systems. Moreover,
this system provides support to pen-based and voice interactions.

At the Erasmus Medical Centre in Germany [12], a project is carried out to
test the possibilities of remote patient monitoring, which is combined with normal
bedside monitoring equipment and central viewing stations at the nurse station. In
this project, the cardiologist in duty can also use PDA to monitor patients in the
intensive care unit at any time and from wherever he/she is. Pocket WinView is an
application developed for PDA that allows remote access to physiological informa-

tion in near real-time from the patient monitor screens. Also, it provides continuous



Table 2-2: Common medication errors [2]

Patient Information  Improprer diagnoses, lab values, potential allergies, drug
contraindications, etc.

Drug Information Dosing miscalculations or ignorance of potentially harm-
ful drug interactions
Drug Ordering Failed communication, including poor handwriting, name

confusion, decimal point errors, metric and U.S. conver-
sion factors, inappropriate abbreviations, ambiguous or
incomplete orders

Labeling, Packaging Lack of appropiate labeling and errors during transfer

and Drug Nomencla-

ture

Environmental Stress Lighting, heat, noise, and interruptions can distract
health professionals from properly handling all the infor-
mation connected to proper drug prescription and dis-
pensation

display of several monitored physiological waveforms including electrocardiogram,
invasive blood pressures, respiratory and ventilator curves. The communication is
established using Wireless Local Area Network (LAN) and General Packet Radio
Service (GPRS).

The MIND PAL (Medical Information Nurse Direct Personal Assistant Link)
Telemedicine System project [13] is being developed at Pace University and it has
the goal to implement a design that facilitates Phelps Hospitals nurses access to
hospice records at the point of care. A prototype is under construction with two
different approaches: a PDA interface, designed for easy use, customized to the
needs of Phelps Hospital nurses; and a Web based Server interface that provides the
same features and functions for the nurses. The PDA interface integrates a Global
Positioning System (GPS) system that is used to guide nurses to the patients’ house.
This interface also makes use of a digital camera to take pictures of the patients’
condition for consults with a physician and clinical notes documentation. The PDA
interface uses Bluetooth technology to transfer data to a secured local Virtual Private

Networks (VPN) network.



MobileNurse [14] was a prototype of mobile nursing information system using
PDA, that was originally used for retrieving patients’ information, such as physi-
cians’ orders and test results at anywhere or anytime. MobileNurse enables nurses
to provide point of care support by reducing time-consuming redundant paperwork.
It features automating vital sign graphs and pain assessment tool. Also, it has an
auto synchronization module to interchange updated information between PDA and
Mobile Support System (MSS) consistently. MSS is a unit server located at the
nursing station that stores and communicates patient data with PDA. It is being
developed at the Seoul National University, Korea and testing at the Clinical Trial
Center [14].

Context Aware [15] is a handheld system that extends the instant messaging
paradigm by adding context-awareness to support the intensive and distributed na-
ture of information management within a hospital setting. It is funded by UCMexus
and will be deployed at IMSS General Hospital in Ensenada, Mexico [15]. The sys-
tem consists of a context aware client, an instant messaging server, and several
autonomous agents. It considers four critical contextual elements that have to be
taken in account in supporting the hospital’s information management and activity
coordination: location, delivery timing, role reliance and artifact location and state.
This system provides communication among health care professionals who work in
different places and in different times.

At Campus Bio-Medico University of Rome, the Hospital Information System
for Students (HISS) project is still under way [16]. In this project, students of
Medicine, Nursing and Dietetics were trained to use handheld devices connected
through a Wireless LAN to record patients’ data. Besides learning this new technol-
ogy and applying it to freely access teaching resources from any place in the Campus,

the students were able to design new user interfaces for accomplishing daily tasks.



Therefore, their goal was to establish interfaces as a basis for the development and
implementation of a real solution in the University Hospital.

2.4 PDA studies at the Mayagiiez Campus of the University of Puerto
Rico

At the Mayaguez Campus of the University of Puerto Rico a group of researchers
have conducted various research studies of nurses and physicians interacting with
PDA applications. One of these studies [6] compares nurses’ interaction with two
versions (PDA and Laptop) of a nursing documentation application in terms of ef-
ficiency and satisfaction. The results of this study demonstrated that nurses can
perform some tasks faster on a PDA than on a laptop, such as viewing vital signs
measurements, acknowledging a pending medication order, entering 1/O measure-
ments and entering a daily assessment. However, it has also been reported that
nurses need more time on PDAs than on laptops, to read or write notes, and to
enter a vital sign measurement. Both versions of the nursing documentation appli-
cation featured a high degree of learnability and similar subjective user satisfaction
levels, whereas in terms of completion time, nurses can be as effective with a PDA
as with a laptop in performing typical nursing documentation tasks at bed-side with
the exception of writing notes. Another study compared physicians’ interaction
with two versions (PDA and laptop) of an application to access an electronic pa-
tient record system in terms of efficiency and satisfaction [7]. The results of this
study revealed that physicians are faster when performing tasks that can require
text entry or reading on a laptop than on a PDA. However, although physicians
are faster on the PDA version when the tasks only require pointing and clicking,
physicians are more satisfied in performing their tasks on a laptop than on a PDA. A
latest usability study compared nurses interaction with PDA and Tablet PC version
of a nursing documentation application [8, 9]. The dependent variables were tasks

completion time, number of tasks completed, and user satisfaction. The results of
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this study did not show significant differences in completion time of individual tasks
between both systems. In addition nurses were satisfied using either versions of the
nursing documentation applications. However, it must be noted that nurses pre-
fer PDAs due to its physical aspects that facilitate portability. As a result, it was
concluded that PDAs are a better alternative for supporting nursing documentation

tasks at bedside than Tablets PCs.



CHAPTER 3
SYSTEM DESCRIPTION

3.1 Introduction

This chapter provides a description of the interfaces of nursing documentation
application. In addition it provides a description of the printing application, its
interface and the different reports generated by it. Although the nursing application
has been tailored to the specific needs of the ”Centro Cardiovascular de Puerto Rico
y del Caribe”, it can be easily adapted to the needs of any hospital. The PDA nursing
application was developed in C Sharp using Visual Studio .Net from Microsoft, while
the printer application was developed in Java using Eclipse for the interfaces, and
JasperReport and iReports for the reports. Both applications use an electronic
patient record system database stored on an MS SQL Server 2000.

3.2 Nursing application for PDA

The nursing application for the PDA has been developed for the Windows
Pocket PC operating system. To develop the different interfaces, several documen-
tation forms were gathered and interviews were conducted with staff nurses at the
”Centro Cardiovascular de Puerto Rico y del Caribe”. Once the prototype was devel-
oped, it was shown to nurses to get feedback and recommendations. The interfaces
were improved based on this feedback and an usability heuristic evaluation. The fol-
lowing sections describes the user interfaces of the different nursing documentation

modules.

11
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3.2.1 Login and patient list interface

This is the first interface (See Figure 3—-1(a)) that appears in this application
where users must enter their username and password to prevent unauthorized use. In
case the user entered inappropriate data an error message is displayed as illustrated
in Figure 3-1(b). After the user is logged in the application, an interface is displayed
with the patient list indicating the patient’s name and room number. On the top of
this window (See Figure 3-2) appears the name of the user logged on. In addition,
a combo box to select a clinical area is provided at the top right of the interface.
At the lower left side of the interface ,a Record button is provided, which activates
a pop-up menu to allow the user access to the different nursing documentation
modules: orders, medication and drips administration orders, vitals signs, notes,
assessments, input and output measurements, pain, positions, ulcers and levels of
glucose. Besides to the Record button, another button is provided for login out of
the application. Once the user selects a patient, the system displays the Orders
interface by default (See Figure 3-3(a)).

@ vie
- | Enter your username and - A Enter your username and
% password to begin i password to begin
Userpame:
Error Incorrect Username o... @

& T €

Username:

|
L+l

Incorrect username o password,

Password: A Plzase try again
| | . .
=

el Nee A O O A

_ _/
@ @
(a) Login interface (b) Login error message
Figure 3-1: Login interfaces
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Patient List ¢t T coz20 @
En. Rosa Perez

Area: Cuidados Intensivos -

L+

Magdalena Llorens 10528
Pedro Figueroa 13928
Logout E|A

@@@@@

Figure 3-2: Patient list interface

3.2.2 Orders interface

The orders interface displays the physician’s orders regarding patient care. The
interface shows demographic information of the patient at the top of the interface
(See Figure 3-3(a)). This information remains visible in all the nursing documen-
tation modules. Below the patient’s information, a list of the physician’s orders for
the patient is displayed. The list indicates the date ordered, type and status of the
order as well as the physician who wrote it. For every list of the system, the users
can determine the order in which the content of the list can be viewed by clicking on
the label of any column. To view a detailed description of the order the user must
select the order from the list and then click on the Detail button at the lower left
corner (See Figure 3-3(b)).

An order can has two status: pending or acknowledged. A pending order can
be acknowledge by a nurse by selecting the order from the list and then clicking on
the Acknowledge button at the lower right corner of the screen. If the order selected
to be acknowledged is a consultation order the window shown in Figure 3-3(c) is

displayed. In this interface, the nurse must select the way in which the order was
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notified and enter any related comment if necessary. For any other type of order,

the Acknowledge button activates the interface in Figure 3-3(d).

nurse may enter a related comment if necessary.

Lol & |

5/19/07 Drainage Jose Rios

5,/19/07 wital Sign  Jose Rios Pendil
5,/19,/07 Diet Jose Rios Pendil
5/19/07 Laborator, Jose Rios Pendil
5/19/07 Intake & Jose Rios Pendil
f2/07 Consult  Jose Rios Pendil

4107  Exam Jamnes Pendil

4107  Laborator, Jose Rios Pendil
filulim) Areici Laiic D Dlmpm iy
4] i | I
‘ Details | | Acknowledge |

Record | Print | Logout E|A

Jitadi =

Lol & |

® @

4

@ ®

(a) Orders interface

@ Coy

v 4 |Ack. Consult o Y||| < 9:27 @

Roza Del Carmpo Slyrs 129bs 1054
Details:
Consult Ordered an 4/2/07 5:00 &M by
Jose Rios
Notified By:
3 Phone () E-mail
(O Personally () Other
(O Fax

Comments:

Logout E|A

Jitadi =

(¢) Consultation acknowledge interface

@ L ®6

v

Lol [+ |

{y|Order Detail  &* V)| 4¢ 026 &

Rosa Del Campo S1yrs 129bs 1054
Details:
Exam Ordered on 4/1/07 §:00 AM by James !

fMendez
Acknowledged by Rosa Perez on 7/5/07 9:26 a
ar

[]
YT T¥F's H
Comments:
Logoukt

Lol [+ |

@ = @
& T acozs O

Rosa Del Campo Slyrs 120lbs 1054
Details:
Laboratory Crdered on 4/1J07 7:55 AM by
Jose Rios
Parwowirus - Wirus - once -
Patvovirus B19 IgM

‘ 5 [Order Ack.

Comments:

Cancel Save

Logout E|A

it e

©® L. ®6

-

(d) Order acknowledge interface
Figure 3-3: Order interfaces

In this case the
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3.2.3 Meds interface

The meds interface displays a list of medication orders that must be adminis-
tered to a patient (See Figure 3-4(a)). The list indicates the name of the medicine
and its status (Administered or Pending). By selecting a medication from the list
and clicking on the History button the window shown in Figure 3-4(b) is displayed.
This window shows the administration history of a medicine: dates and times ad-
ministered, status of the medication intervention (Administered or Not), how it was
administered, and the nurse that administered it. To acknowledge the administra-
tion of a medication the nurse selects it from the list and clicks on the Acknowledge
button that activates the window shown in Figure 3-4(c). This window shows
information related to the medication order and allows the nurse to indicate the
result of the medication intervention, the way it was administered and the amount
administered. It also allows the nurse to enter a note related to the medication

administration intervention.



+ ate Medicine
T 4f2/07  Lowenox Pending
[ 4f2f07  Mitroglicerin Pending
[3f29/07  Protonix Pending
[3/29/07  Roboxine Acknowledge
[3/29/07  Solurnedral Pending
[3/29/07  SulfaDs Pending
[3f29/07  Toradol Pending
[3f29/07  Tylenal Pending
5/19/07  Tylenal Pending
_ Acknowledge
Record | Print | Logout E|A
FH pectiel PO
4 >
v

(a) Meds interface

Roza Del Carmpo S1yrs 129bs 1054

Lowenox 20 mg Sublengual Lxday -
T 4/2{07 2:10 AM Orderded by: Jose  [5
V Rios =

= Interyention:

= ) administrated l:l

() Not Administered l:l

Notes:

Logout

Tl 4¢ 231

Rosa Del Campo Slyrs 129bs 1054

Robaxine 1 gr Intravenosa 2xday
312907 6:45 AM Orderded by: Jose Rios
Robaxin 1g Iv tid x Z days. First dose now

Dose Date Parenteral |am|
5007 :308M A Left Deltoid  NfA
2/aorf07 1108M A - NE
1f8pr/07 SOSPM A - My
18007 GOSN A - N

N -

A

"

"

1f4pr /07 9:032M M
1f8pr /07 1:158M
30/ Marf07 S:00PM
30/Marf07 10:402M
4] [

Logout

(¢) Meds acknowledge interface

(b) Meds history interface

Figure 3-4: Meds interfaces
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3.2.4 Drips interface

The Drips interface has the same functionality of the meds interface (See Figure
3-5). Drip medications are those administered through an intravenous line and
catheter. However, it is separated from meds interface in order to distinguish drip

medications from other medications.

®:
Drips Orders o Y||| % 9:36 @

Rosa Del Carnpo S1yrs 129bs 1054

Drip Name Status
Colace Pending
Tagarnet Pending

L L+

History | | Acknowledge

Record | Print | Logout E|-

@@@@@

Figure 3-5: Drips interface

3.2.5 Vitals signs interface

The Vitals signs interface (See Figure 3-6(a)) displays a list with all the vitals
signs registered to a patient: temperature (Temp), blood pressure (BP), pulse, res-
piration rate (Resp), oxygen saturation (OsSat), and weight. Besides, the list shows
the date and name of the nurse who registered these measurements. The Graph
button activates the window in Figure 3—-6(b) that shows a graphic view of the vi-
tals sign registered. A nurse can enter new vital signs measurements by clicking on
the New button at the lower right corner of the screen. This button activates the

window shown in Figure 3-6(c). On this widow the value for each vital sign can
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be entered by clicking on the appropriate text field and using the display keyboard

provided.

2fbor 2fapr 2fapr 1,
12:00 PM &:00 &AM 4:00 &AM B

370 36.0 36.0
507130  80/120 S80/120 &0

Pulse 74 a0 a8
20 20 20
80 73 70
129 129 129
| D
Record Print Logout E|‘
B Pocliai PO

@8 . 86

(a) Vitals interface

[Gancel | [ Save |

Logout E|A

B poclei pe

@@, . 86

(¢) New vitals interface
Figure 3-6: Vitals interfaces

Temperature
37

306
39173 39174 39173

30f3

Close

Logout E‘A

FH Prelef PO

@8 . 86

(b) Graphical view of vitals signs
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3.2.6 Notes interface

The notes interface shows a list of notes related to the patient condition (See
Figure 3-7(a)). The list indicates the date, focus and type of the note, and also the
name of the clinician that wrote it. The detailed content of the note can be viewed
by selecting the note on the list and clicking on the View button. This action opens
the window shown in Figure 3-7(b). A new note can be written by selecting the
New button of the Notes interface. This action opens the window shown in Figure
3-7(c) that provides a text field for specifying a focus for the note, a drop-down

menu for selecting the note type and a text field to write the note.



2/04/07  Discharge Discharge
2/04/07  Progress Progress
2/04/07  Evaluation Progress
1/04/07  Ewvaluation Progress
1/04/07  Progress Progress
1/04/07  Evaluation Progress
1/04/07  Evaluation Progress
20/03/07 Evaluation Progress

2002107 Cu-lntine Dee,
4] ]

Rosa Del Campo S1yrs 129lbs 1054
Focus: Evaluation
Author: Maria Castro

Date: 02/ Aprf2007 at 01:00

Type: Progress Murse

D: Se recibe paciente alerta,
orientada en tiermpo, espacio y lugar,
H/L en mano, R+ patente, libre de
ederna v enrojecimiento. Mo queja
ce dolor al momento.&: Se le brinda [
-

Close

Logout E‘A

D

Rosa Del Campno Slyrs 129bs 1054

Fl:l[us:| |

Type: [Incident -

‘ Draft | |Cancel ‘ | Save |

Logout

(¢) New note interface

Figure 3-7: Notes interfaces

6w . 8

(b) Note details interface
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3.2.7 Assessment interface

The assessment interface displays a list of the assessment areas performed by
nurses to a patient (See Figure 3-8(a)), indicating the date and the name of the
nurse who documented the assessment. The Detail button allows the user to see
detailed information of a particular assessment on the list by activating the interface
in Figure 3-8(b). The New button activates the interface in Figure 3-8(c) where
the entrance options are displayed for a particular assessment option. The interface
shown in Figure 3-8(c) corresponds to the Hygiene assessment topic. It is possible
to select another assessment topic by selecting the option from the combo box in
the bottom of the interface or by using the directional. Besides, the user can enter
a comment related to any of the assessment topics by selecting the Note button
(See Figure 3-8(d)). A summary of the assessment options being entered for each

assessment area can be viewed by selecting the Summ (Summary) button.



2 Apr /07 Rosa Perez

Record | Print | Logout E|‘

B poctiet PO

(a) Assessment interface

To

ew ASSESSMTE 0:29 0
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S MNo MR
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cuid. apigl 3 O O
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Logout E|‘
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(c) New assessment interface

Assmnt. Detail & V| 4% 10:28 €3

’

Assessment peformed by Rosa Perez
on 4/2/07 10:27 AM
HIGIEME

T

Bario: Mo

Cuidado Oral: Mg
Cuidado a Foley: Mo
Cuidado a Pigl: NfA

ACTIVIDAD

Descanso en cama: Si

Privilegio - Bafio: Mo i
-

Logout E‘A

MNota de Higiene

Logout E‘A

(d) Comment assessment interface

Figure 3-8: Assessment interfaces
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3.2.8 Intake and output (I/O) interface

The intake and output interface displays a list of the I/O measurements reg-
istered by the nurse according to the intake and output of a patient (See Figure
3-9(a)). Intake and output corresponds to the amount of fluids entered to the body
(intake) and the amount of fluids exiting the body (output) in a 24 hour period. This
list indicates the date, the name of the nurse who entered it, an icon that indicates
whether the measurement was intake or output, and the corresponding amount in
milliliters. The list can be filtered by intake or output measurements selecting the
appropriate radio button in the top of the interface. It can also be filtered by type
or period of time using the combo box located bellow the radio buttons. The total
amount of input, output and balance for the selected period is indicated at the bot-
tom of the screen. A new I/O measurement can be entered by clicking on the New
button at the lower right corner of the screen. This actions opens de window shown
in Figure 3-9(b). On this window the nurse can specify the flow (input/output),
the type. The amount of I/O is can be entered on the text field provided using the

display keyboard provided.



L[ 3]
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Record | Print | Logout E|A

B Prela PO

&® . @86

(a) I/O interface

Figure 3-9: I/O interfaces
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Flow:
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Logout

(b) New I/O interface
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3.2.9 Pain interface

The Pain interface (See Figure 3-10(a)) displays a list summarizing the pain
assessments of the patient. The list indicates the date and time of the assessment,
the pain ID (a letter that distinguishes a pain location from another) and pain
classification, this is the intensity of the pain (a face icon and intensity number).
Through the Detail button, users can activate the interface in Figure 3—10(b) which
displays detailed information of the pain selected. By clicking the New button,
nurses can enter a new pain assessment through the window shown in Figure 3-10(c).
Due to the lack of space on PDA’s screen a new pain assessment requires access to
more than one screen. Navigation through these windows is accomplished with the
arrow icons placed at the lower left corner of the screen. The classification of the pain
is specified with the window shown in Figure 3-10(c). The pain ID is automatically
selected. The location of the pain can be specified with the window shown in Figure
3-10(d). The description of the pain is specified with the window shown in figure
3-10(e). Finally the treatment of the pain can be specified with the window shown
in figure 3-10(f).

An assessment of existing pain is accomplished by selecting an assessment entry
on the pain list window (Figure 3-10(a)) and then clicking on the Follow up button
at the bottom of that window. This action will open a window like the one shown
on Figure 3-10(c). The documentation process is similar to that of a new pain

assessment with the difference that the pain location is already established.
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New Pain Entry o 7||| < 9:50 @

Description:
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Logout E|A
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atidfeal

@@ . 66

(e) Pain description interface
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(f) Pain treatment interface

Figure 3-10: Pain interfaces
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3.2.10 Positions interface

The interface for the patients position documentation is shown in Figure 3-11(a).
It provides a list of the positions in which the patient rests on bed. A drop-down
menu at the top allows nurses to specified a period for which the position changes
are listed. By selecting an entry on the list and clicking on the Details button,
the nurse can access detailed information of that entry on a window like the one
shown in Figure 3-11(b). Nurses can document the patient’s position by clicking the
New button at the lower right corner of the screen. This action opens the window
shown in Figure 3-11(c) that allows the nurse to specify the position. Clicking on
the right arrow at the bottom left corner of the screen opens the window shown in
Figure 3-11(d) that allows the nurse to specify the equipment needed to maintain

the patient’s position.
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(c) Patient position type interface
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(d) Patient position equipments interface
Figure 3—-11: Patient positions interfaces
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3.2.11 Ulcers interface

The ulcers assessment interface is very similar to the pain assessment interface
(See Figure 3-12(a)). The ulcers assessment consists of information which related to
pressure wounds developed by patients who are in complete bed rest or immobilized.
It provides a list with assessment data for the patient. Details of an ulcer assessment
can be viewed by selecting the appropriate entry on the list and clicking on the
Details button at the lower left corner of the screen (See Figure 3-12(b)). An
assessment of a new ulcer can be entered by clicking on the New button on the
Ulcers list window. This action opens the window shown in Figure 3-12(c) that
allows the nurse to specify the location of the ulcer. With the arrow icons at the
lower left corner the user can reach the window shown in Figure 3-12(d) to complete
the ulcer assessment. A follow up on a specific ulcer can be accomplished in a similar
way of the pain interface, it can be done by clicking on the Follow up button of the

ulcers list window.
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Figure 3-12: Ulcers interfaces
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3.2.12 Glucose interface

The glucose interface (See Figure 3-13(a)) displays a list indicating the date
recorded, hour, source of blood drawn (arterial, venous or capillary), and glucose
level result registered to a patient. By clicking in the Details button, interface in
Figure 3-13(b) is activated showing detailed information for a register selected, it
is included the date and name of the nurse who made the register. The user can
register a new glucose result by clicking the New button which shows the interface in
3-13(c), where the user must enter all the information about glucose measurement

including the series number of the device used.
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Figure 3-13: Glucose interfaces
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3.3 Printer application

This section describes the print application of the nursing documentation sys-
tem. This application was implemented as a separate application that is called up
by the PDA and desktop versions of the nursing documentation application. The
user interfaces for the desktop and PDA versions of the print dialogue window for
the print function are presented in figure 3.3 and 3-15 respectively. The print dia-
logue box provides options for the user to specify one or more reports to print and
the period of time desired. The reports that can be printed are: Notes, I/O, Vitals,
Pain, Orders, Medications, Drips Medications, Daily Assessment, Ulcers, Patient

Positions, and Blood Glucose levels.

£ Generar reportes por admision

Seleccion de reportes

Enfermeria Genéricos
[ | vitales [] Inf. Paciente
[ ] Hist. medicinas [] Ordenes
[]Motas [ ] Hotas de progreso
[ Uiceras [ ] Admisiones
[ ] Dalor
[ ] Glucosa
[ Chio. Posiciones
o
[ ] Reconocimientos de drdenes
[| Evaluacidn
Sel. Todos | | Limpiar

Seleccion de periodo de tiempo
8 Ninguno
) Por fecha Desde: I:I Hasta:
) Uttimas 24 horas

) Ultimas 48 horas

Oportmoont. [ ]

Cancelar Generar

Figure 3-14: Print dialogue window for the desktop version of the Nursing Documentation
Application
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[ Gucosa [] orderes
["] Daolor [] Motas Prog.
[ Uiceras [] adrmisiones
Logout E|A

® @@@ @J

Figure 3-15: Print dialogue window for the PDA version of the Nursing Documentation
Application

Individual documentation forms can be also printed from the corresponding
documentation window on the PDA. When the user clicks on this button the PDA
application request the Printer application to send to the printer a report related
to the active screen on that moment. The interaction between the desktop or PDA
version and the Printer server is performed via TCP/ IP socket communication (See
figure 3-16). The Printer server runs on a specific IP address and has a socket
that is bound to a specific port number. The server waits, while is listening to the
socket, until the client makes a connection request. The desktop and PDA version
(clients) make their print request to this port at the IP address. If the request comes
from the PDA version, the Printer server sends the reports demanded directly to
the printer. Otherwise, it sends a pdf file to the desktop version which opens it as

a print preview before printing.

The reports are intended to provide the information that constitutes the pa-

tient’s record in paper form. However, since these are produced as pdf files they can
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Figure 3-16: TCP/IP communication between Printer server and desktop and PDA versions

be saved in electronic form. The information on the reports is presented as compact
as possible and without much of the redundant information that is typically found
on the hospital paper-based forms. All reports have the same header (See Figure
3-17) that indicates the type of report, the name of the patient and the period of
time that they correspond. All reports have also a footer that indicates the date
and time the report was generated, the name of the report and the page number.

Examples of each of the report are provided in Appendix A.
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Figure 3-17: Reports format



CHAPTER 4
USABILITY EVALUATION

4.1 Introduction

The perception that users have on the interfaces are essential for the success
of a system [17]. Therefore, user’s needs and characteristics must be considered to
design interfaces that produce an effective system with a high degree of quality. This
goal can be achieved by incorporating usability engineering principles in the lifecy-
cle of the system development. The measurable benefits [17] of this incorporation
typically include reductions in training requirements and cost, reduced requirements
for software support, greatly improved costumer satisfaction, and a clear mapping
from computing support to intended work process improvements.

The definition of usability according to ISO 9241, Part 11 [18], is "the extent
to which a product can be used by specified users to achieve specified goals with
effectiveness, efficiency, and satisfaction in a specified context of use”. According
to Jakob Nielsen usability involves five attributes of a system [3]: Learnability,
Efficiency, User retention over time, Error rate and Satisfaction. Table 4-1 shows a
description of theses attributes.

Although several usability evaluation techniques exist, heuristic evaluation is a
discount usability method that can be applied early in the development process of
a user interface. Heuristic evaluation have some unique characteristics that made it
an appropriate for the system described in this document: it is a low cost evaluation

method; it can be performed with a relatively small number of evaluators; high
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flexibility; can be performed by independent evaluators; requires minimal instruction

and communication [19].

Table 4-1: Usability attributes [3]

Learnability How easy it is to learn the main system functionality and
gain proficiency to complete the job. Usually assess this
by measuring the time a user spends working with the
system before that user can complete certain tasks in the
time it would take an expert to complete the same tasks.
This attribute is very important for novice users.

Efficiency The number of tasks per unit of time that the user can
perform using the system. We look for the maximum
speed of user task performance. The higher system us-
ability is, the faster the user can perform the task and
complete the job.

User retention over It is critical for intermittent users to be able to use the

time system without having to climb the learning curve again.
This attribute reflects how well the user remembers how
the system works after a period of nonusage.

Error rate This attribute contributes negatively to usability. It does
not refer to system errors. On the contrary, it addresses
the number of errors the user makes while performing
a task. Good usability implies a low error rate. Errors
reduce efficiency and user satisfaction, and they can be
seen as a failure to communicate to the user the right
way of doing things.

Satisfaction This shows a user’s subjective impression of the system.
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The heuristic evaluation method proposed by Nielsen [4] involves a group of
evaluators examining a user interface and determining if they if it is in compliance
with ten usability principles. Table 4-2 presents a description of these principles.
The result of the heuristic evaluation is a list of usability errors detected by the

evaluators.
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Table 4-2: Usability heuristics [4]

Visibility of system
status

The system should always keep users informed about
what is going on, through appropriate feedback within
reasonable time.

Match between sys-
tem and the real
world

The system should speak the users’ language, with words,
phrases and concepts familiar to the user, rather than
system-oriented terms. Follow real-world conventions,
making information appear in a natural and logical order.

User control and free-
dom

Users often choose system functions by mistake and will
need a clearly marked ”"emergency exit” to leave the un-
wanted state without having to go through an extended
dialogue. Support undo and redo.

Consistency and

standards

Users should not have to wonder whether different words,
situations, or actions mean the same thing. Follow plat-
form conventions.

Error prevention

Even better than good error messages is a careful de-
sign which prevents a problem from occurring in the first
place. Either eliminate error-prone conditions or check
for them and present users with a confirmation option
before they commit to the action.

Recognition  rather

than recall

Minimize the user’s memory load by making objects, ac-
tions, and options visible. The user should not have to
remember information from one part of the dialogue to
another. Instructions for use of the system should be
visible or easily retrievable whenever appropriate.

Flexibility and effi-
ciency of use

Accelerators (unseen by the novice user) may often speed
up the interaction for the expert user such that the sys-
tem can cater to both inexperienced and experienced
users. Allow users to tailor frequent actions.

Aesthetic and mini-
malist design

Dialogues should not contain information which is irrel-
evant or rarely needed. Every extra unit of information
in a dialogue competes with the relevant units of infor-
mation and diminishes their relative visibility.

Help users recognize,
diagnose, and recover
from errors

Error messages should be expressed in plain language (no
codes), precisely indicate the problem, and constructively
suggest a solution.

Help and documenta-
tion

Even though it is better if the system can be used without
documentation, it may be necessary to provide help and
documentation. Any such information should be easy to
search, focused on the user’s task, list concrete steps to
be carried out, and not be too large.
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4.2 Heuristic evaluation

4.2.1 Procedure

The heuristic evaluation was performed by five evaluators with previous knowl-
edge in the topics of human interaction and usability engineering. They were given
a brief description of the application functionality and they were asked to evaluate
if the interfaces were in compliance with the ten usability principles. As a result
of this evaluation each evaluator wrote down a list with the usability problems en-
countered. To facilitate the interaction with the interfaces they were given a list of
typical nurses’ tasks to follow. The list of tasks used for the evaluation is indicated

below.

1. Enter to the record of the patient named Rosa del Campo of the intensive
care area.
2. Identify height and weight of the patient.
3. Find the more recent temperature of the patient.
4. Insert the following vital signs:
(a) Temperature: 37 °C.
(b) Blood pressure: 130/90.
(c) Pulse:75.
(d) Respiration: 18.
(e) OqSat: 90
(f) Weight: 130 Ibs.
5. Identify the total balance of intake/output measurements.
6. Insert the following intake and output measurements:
(a) Intake: PO 50 ml.
(b) Output: Urine 650 ml.

7. Localize the progress note written by Dr. Bartolo Colon.

8. Read the lastest assessment data registered.



10.

11.

12.
13.
14.
15.

16.
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. Read the lastest nurse note registered.

Insert a new nurse note with the following information:

(a) Focus: Evaluation.

(b) Note: "The patient presents fever”.
Insert a new sharp pain of the patient located on the right knee classification
number four, hot treatment and without medicine administration.
Read the administration history of the medicine ”Roboxine”.
Acknowledge the most recent consult order indicating phone notifying.
Insert a new position change to left lateral without using any equipment.
Insert a new red ulcer of grade II located on the right shoulder with an
inflammation of 2 cm, without smell, drainage and cavities.
Insert a new arterial blood sugar value of 60 mg/dl measured through a

equipment with serial number 4422.

4.2.2 Results

Tables 4-3 to 4-7 present the list of usability problems detected by each of the

evaluators.

Table 4-3: Usability problems noticed by evaluator 1

1. The room number in the patient list was always the same.
2. The information shown at the header of the interfaces was not readable.
3. While some interfaces showed detailed information by using double

4. Errors were not contemplated in the glucose details interface.
5. Some lists presented information in Spanish and their headers in En-

click, others did not.

glish




Table 4-4: Usability problems noticed by evaluator 2
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The information shown at the header of the interfaces was not readable.
Two languages (Spanish and English) were used in this application.
The type of notes called orders can be confused with the orders itself.
The menu of the interfaces was not clear; the options were to close
together (Record, Print and Log out).

The data requested in the new glucose interface was confusing.

Table 4-5: Usability problems noticed by evaluator 3

. The last column at the list in the orders interface didn’t show a de-

scriptive header.

. The type of order shown at the list in the orders interface was not clear.
. The information shown at the header of the interfaces was not readable.
. The status field at orders, meds and drips interfaces was not under-

standable.

. The meds and drips interfaces did not allow searching medicine and

drips by name.

Table 4-6: Usability problems noticed by evaluator 4

=~

. The system does not provide for changing erroneous values in several

instances.

. The I/O option in the main menu was not clear.
. The Record option was not available in the menu of all the interfaces.
. In the list of notes displayed at the notes interface, it was not clear who

was the author of the notes at first sight.

. The assigned space fo showing the details in the meds history interfaces

was too small.

. The keyboards used to insert numbers in the interfaces were different.

Cancel or Close are missing in most of the interfaces.
Scrolling was not possible in the notes details interface.




Table 4-7: Usability problems noticed by evaluator 5
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10.

. When the keyboard was open in the login interface, the button ”Log

in” was hidden.

. The information shown at the header of the interfaces was not readable.

Some interfaces showed detailed information when using double click
and others did not.

. The menu of the interfaces was not clear; the options were too close

together (Record, Print and Log out).

. The scale used in the graph in the vitals interface was confusing.
. The access to the graph button in the vitals interface was not always

enabled.
It was not clear the option I/O in the main menu.

. In all the application, there were words in English and others in Spanish

in the same interfaces.

. The meds acknowledge interface was shown by double clicking in the

meds orders interfaces; however, it should show the details interface to
be coherent with the rest of the application.

The application did not contemplate the errors produced by the socket
communication in printer interfaces.
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4.2.3 Implications for redesign
The results of the heuristic evaluations previously mentioned where taken in
consideration for improving the application. Following is a list of the modifications

made as a result of the heuristic evaluation:

e Errors related to socket communication were checked and controlled by the
application.

e The space to show the order details in the meds acknowledge interface was
increased.

e The patient list was modified to show a correct room value.

e The header of the interaces was modified to show less and more descriptive
information.

e The status and order type value at the order list in orders interface were
changed to allow the presentation of information more descriptive.

e Scrolling in note details interface was enabled.

e In all the data inputs, a maximum number of characters were added to limit
data registering.

e The main menu was modified to clarify the separation among the options by

adding space and a symbol among them.



CHAPTER 5
RECAPITULATION AND FUTURE WORKS

The main objective of this work was to develop a fully-integrated PDA-Based
nursing documentation application for hospitals which allows nurses to control and
keep documentation of the patients’ condition at the point of care. This PDA nursing
documentation application was developed to run on Windows Pocket PC operating
system over a PDA device. The interface of the application was developed using C
Sharp, ”Visual Studio.Net” from Microsoft. The printer application was developed
in Java using Eclipse for the interfaces and the printed reports with JasperReport
and iReports. Both the nursing documentation application and the printer appli-
cations communicate with an MS SQL Server 2000 database to access the patients’
records.

To develop and implement the nursing documentation application described
in this document several challenges have been overcome. Given that this project
required an updated software, a previous version of the prototype developed with
Microsoft Visual Studio 2002 with a MySQL database was migrated to Microsoft
Visual Studio 2005 and SQL Server 2000. These changes involved an important and
wide review of the existing source codes. To develop the different interfaces, several
documentation forms were gathered and interviews were conducted with staff nurses
at the ”Centro Cardiovascular de Puerto Rico y del Caribe”. Once the prototype
was developed, it was shown to nurses to get feedback and recommendations. The

interfaces were improved based on this feedback and an usability heuristic evaluation.
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The use of a PDA-based nursing documentation application has the practical
advantage that allows access to the patients’ records at the point of care. The
application has been tailored to the specific needs of nursing professionals at the
”Centro Cardiovascular de Puerto Rico y del Caribe”. However, the system has
been designed in such a way that can be easily implemented in other hospitals. The
system had been developed in order to be in conformity with the usability heuristics
defined by Jacob Nielsen [4] and in that way obtain a more powerful product in
terms of quality and user’s satisfaction. The manner in which the software complies

with the usability heuristics is briefly described below:

e Visibility of system status: The system shows through a change of icon that
it has performed an action asked by the user. In case the action couldn’t be
performed the system shows a related error message.

e Match between system and the real world: Since the system was tailored to
the ”Centro Cardiovascular de Puerto Rico y del Caribe” the language used
was based on the forms and recommendations in interviews with the nursing
personnel.

e User control and freedom: The interfaces provide a way to exit in case the
user wants to cancel an action being performed.

e Consistency and standards: The system maintains consistency in the words
used for buttons, positioning of common buttons and menus.

e Error prevention: The system provides controls on the values entered by the
user to verify that the values are correct and that required values are entered.
The system shows error messages when a data is missing or incorrect.

e Recognition rather than recall: The interfaces have a similar aspect and
behavior that makes it easy for the users to interacts with them since they

can recognize the same behavior through the system.
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e Flexibility and efficiency of use: The software provides features such as double
clicking to speed up the interaction.

e Aesthetic and minimalist design: The interfaces shows the minimal informa-
tion required to make a good use of the limitations of the PDAs’ screen.

e Help users recognize, diagnose, and recover from errors: The system captures
errors and provides error messages to clarify what caused them.

e Help and documentation: Due to the simplicity of the user interfaces online

help was not provided.

An essential aspect to take in consideration in order to have a usable and
acceptable version of the application is to conduct usability testing. Usability testing
needs to be performed with nurses once they gain experience with the system. This
testing will help discover usability problems that can only surface on a live system.
In addition, it will serve to gather information to improve the functionality of the
system.

Another way to improve the prototype presented in this document is to incor-
porate an alert and reminders systems which can notify nurses on pending orders
and actions that need to be taken care of as well as alerts on abnormal condition
and risk conditions of the patients. Such a system has been conceptually developed
for a desktop version of the system developed by another research assistant of the
project [8]. However, due to the limitations of the PDA screen, implementing such
a system in a PDA is very challenging.

The PDA application described in this document can be an important tool for
nursing professionals in hospitals in Puerto Rico and also it can be a useful test bed

for conducting research studies in medical and nursing informatics.
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APPENDIX A
REPORTS EXAMPLES OF THE PRINTER
APPLICATION

Centro Cardiovascular Infarme de notas de enfermeria
de Puerte Rico y del Caribe .
\ bR i e Pariedo da llampa: Hinguna

Paclente: Rosza Del Campo

002 1%00 Admision Nurse (Rosa Paraz - 7-3) - Tiluk: Admission

2a recibe pl de SE ancamilia con prsonal 5 E IVF palents, b de edama . Mo disliess respiralono | momento. 52
alminisira medicamenkoy IXordanado, Se oflenta a notilicar camblos. Se orecs comodidad, rondas prevenllvas
conlinuas, s anlredga repartea RN del 31152 kB da ssquimiento.

2906802 1500 Progress Nurse (Rosa Paraz - 2-11) - Tiulo: Evaluation

Or. levisita, ple en descarsn. Pla no presenta diloulksd respiratonia. Con WF patente DW. 8 150 no presenta insccion.
Pleno presenta queja al momenio. Pla expresa comoddad. Ple binde bxsegun ordenado. En chservacion por cambios
& furma.

300E02 001 Progress Nurse (Marka Casiro - 11-7) - Triulo: Evaluation

0: Ple. sa redbe en descanso. Paclenta no presenta dilcullad respiralona. WF palents deinfeccion. Ho presenta
ueas al momento. Paclents binds comodiad . Pactents binde b= seqon ardenada. R: En observackn por camblo de
tumo.

S00EX2 D&:0D Progress Nurse (Rosa Jimenez - 7-3) - Tiluk: Evaluation

Sa obsarva packente con ambos manos edematosas., movimientos limitados. Paclents sin pressntar N al momenlo.
Sa mantiens bajo cheervacion. Se adminlsira medicamentos segon orden médea.

SOMECE 1800 Proqgress Murse [Rosa JImenes - 2-11) - Tiulo: Evauation
[: 5= raciba pacienks en dascanso en cama barandas. (VF paten ke Packnls se chserva con ambas manos

edemalosas. No presenta diicutad resplratona al momenta. Packente no prasenta dolor. & e adminsiE = seqon
orden meddica. Rise daja packente en obsanvadan.

SD0E02 ZX00 Proress Nurse (Rosa Parag - 11-7) - Tiulo: Evaluatan

[0 Recibo pacients akerta yorentada 3 con barandas eevadas. IVF palenta. 55 de niltrazin. Mo rElers quejade
ok al momenio.

O O7H2 DECSD Progress Nurse (Rosa Parsz - 11-7) - Tiule: Evaluation
Packnte eslable queda ba|o cbsardacion al Cio umo 7-3.

010702 D&0D Prodress Nurse (Rosa Parag - 7-3) - Tiluk: Evaluation

0 5= [aciba pacenis alerta y comunicaliva. Pacients no presenta quea oe dokr abdominal, ne naussa nlvomitos. A
Sa da Tx seg0n ordenado porel medico. R Conlinua paclents bajo chsenvaclon por cambios &n su condican.

0107802 1500 Progress Nurse iMarta Castro - 3-11) - Triulo: Evauation
[ S raciba paciank: an descanso encama barandas alevadas. IVF pateniz (H/L). Padenkz no presenta dicultad

respiratona, no dakor al momenka Paciente no present nausess, no vomilos @ momenio. A: Se adminisira Tx segin
orien medica. B Se deja packents en obsrevacin.

[2O7A2 01:00 Progress Nurse (Marta Casiro - 11-7) - Tiulo: Evaluation

D0: %= raciba pacents alerta, orientada en llempo, espado ylugar. H/L en mano. R+ patenks 1brs de edema y
efojecimientio No qusja de dolor al momento.A: 8a |e brinda comoddad. Se ofenta a nolficar por camblo yreche Tx
seqUn ordenado. R: Pacents estable al momento gueda bajo cbservacon.

DR2OTHZ DA20 Discharge (Rosa Jimensz - 7-3) - Tiuk: DiEchange

Sa recibe packnle e cama con barandas slevadas IVF palenies. Ba obsana packenta en descanso y ranquila.
Parknte norellens dolor abdoming. Mo quejas. Padenis es dada de alla en condickn estable, es acompariadoa |
sdlida por enfemera.

220507 1837 Progress Nurse (Rosa Paraz - 2-11) - Tiulo: evauacion
& packnle presenta Nebre

FANE0OT 1844 Acknowledge (Rosa Perez - 3-11) - Tiulo: Acknowledge

Moliliad By: Fhone

A0SO 1513 Infome e nolas de enkrmera Pagina 1 da 1

Figure A-1: Notes report
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@mm Informe de 10
*mm““m Paricdo de flempa: Hinguno
“#" Br. Raman M, Suirez Calderdn pe Hine
Paclente: Rosa Del Campo

Facha Direcddn Tipo Cantidad Enfamera Tumo
200602 1443 | n 200.0 Rasa Parer T3
280602 2240 | [ally = 4E0.0 Roga Parsz 311
Tatal In: 6B0.0 Taolal out: 0.0 Baanoz 8800

Facha Direcdon Tipo Cantdad Enfameara Tumo
006020620 | n 1000.0 Marka Caslro n-7
06020620 [+] Urina G00.0 Marla Caslro n-7
INOEDZ 1430 | n 10a0.0 Raga Jimener T3
JOG0Z 1430 [+] Urina 800.0 Rosa Jimenez T3
JOG0Z 1430 | Olher 420.0 Rosa Jimenez T3
ANOEDZ 223 | n 10a0.0 Raga Jimener 31
3E0Z22H (o] Urina G000 Rosa Jimenez 31
ANOEDZ 223 | alher a0a.0 Raga Jimener 31
Tatal In: 4800.0 Taolal Cut: 20000 Baanoz 200.0

Facha Direcdon Tipo Cantidad Enfameara Tumo
DOT 020635 | n 1100.0 Raga Parer n-7
01070z 1540 | n T50.0 Rosa Parez 31
D702 1540 [+] urire G000 Raga Parer 311
0107021540 | Other G000 Rosa Parez 311
010T0222:5 | 1 520 Marta Caslro 311
DIOTOZ 2225 | alher 2400 Marka Caslro 311
Total In: TE42.0 Tolal Cut: 2600.0 Baanos B042.0

Facha Direeddn Tipo Cantidad Enfamera Tumo
Q207020623 | n 0 Marka Caslro n-7
AZOTOZA2:30 | n 200.0 Rasa Jimener T3
AZOTOZA2:30 | Olher 3200 Rasa Jimener T3
Total In: 8264.0 Toll Out: 2600.0 Baanoz 5664.0

Facha Direcddn Tipo Cantidad Enfameara Tumo
220607183 | P ano Roga Parsz 311
220snTi1EH [+] Urina 650.0 Rosa Parez 31
Tatal In: 8314.0 Total Out: 3250.0 Balanosz S064.0

240507 1813 Infarme de 110 Pagina 1de 1

Figure A-2: Input/Output report
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Centro Cardiovascular Informe de niveles de glucosa
: mw L é“:.m Parledo de flempa: Ninguna
Paclente: Rosa Del Campo
Fecha Sare Mivel da Biood Sugar  Enfarmera Turma
gUCTEE(OXt M/
PINA0E 0002 E55A Vienoss; 556 a Rosa Perez 17
PINACE DI03 5 Allerial? 2 Rosa Peraz 17
OFNSCE 0223 265 Anerala Risa Peraz 17
150502 1212 5369 Capllar: 20 Rosa Peraz 7.3
MOSCE 0TI 56T Viencsa: 40 Rosa Peraz 73
MOS0R 1432 86 Vencea: 20 Rosa Peraz a1
FROSCE 1MS0 4432 Allerial3o Risa Pefaz 1
PINS0E 2222 SA9 AllErial2s Rosa Peraz 1
SANSOT 18:13 Infome o nivelss de gucosa Paging 1 e 1

Figure A-3: Glucose report




Centro Cardiovascular
de Puerto Rico y del Cartbe

Perlodo de llempo: Hinguna

Informe de cambios de posiciones

Paclente: Rosa Del Campo

Eruipa para mantener slinsamianio;

(&) Almchada datajo de los ples {0 Rollo &n brazos () Resticoian de pacho
(B} Almchada detajo de la odila {E) Roll en manos {H) Reslriccion manos
{C) Admohada delras espalda {F) Rollo en musks (Ih Botas
Facha Poslcion Equipa Enfermera Tui
200602 14.00 Lateral derecha AC Rosa Parar 7-3
20602 19:26 Baca shajo B OH Rosa Parsr 311
280602 19:39 Lateral lmulerda CFQG Rosa Parsr 31
IDG0Z 14:40 Zam| Fowlar CDF Roea Paraz 7-3
aCE0z 175 Sami Fowler AE Rosa Paraz 31
|MoTozi11.02 Fowler ABCDEFGHI Rosa Parar 73
0Tz 20:2 Lateral derecha CEF Rosa Parar 311
/0T 02 20:53 SUpNa Al Rosa Parar 311
22060715848 Lateral lmulerda Rosa Parsr 311
240507 1813 Informe oz cambios de posiciones Pagina 1 da 1

Figure A—4: Positions report
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Centro Cardiovascular Informe de lceras
:mwuﬁt?’“ Parlodn da lempa: Hinguna

Paclente: Rosa Del Campo

FLITE LETT

Lo, Fecha Caw. Inn. Apariancia  Clar Drenaje Tam. Grado Enfarmara Tumo
& MaTioe 2242 s1 Ho  Escara Falido Punlento 4 1 RoEa Perez =1
B ZOMECR2 23110 No No Ralo Hirguna  Seraso L I Rosa Perer 11-7
c SOMEDE 000 Sl Ho  Escara Hirguno  Pumulento 3 1 Rosa Perer 11-7
D MATI02 2255 No No Escama Falic Hnguno T [} RoEa Pefez =1
E 020702 2258 No No Escara Falirky Pumlento T [} ROEa PEfer =1
E DZ07/02 2300 HWo Mo Coslra Falido Punlento 3 ] Rosa Parer 117
F ZIOBOT1E4E Mo S Raojo Himguna  Mingurc 2 ] Rosa Perer 11
2405507 18:13 Infome de Oleeras Pagina 1 oa 1

Figure A-5: Ulcers report




Informe de vitales

Pariodo de lempa: Ninguno

Facha EP Puso O2Sat Peso Resp Temp Enfarmera Tumo
IOS0T 1825 e 1B ] 130 18 37.0 Ro=a Pemz 311
FOBT2 1140 1T 8D TO 12 ] 37.0 Rosa Pemz 73
FOB02 1600 10MED BB 75 12 ] 350 Rosa Pemz 311
B2 2000 1T 8B 4] 123 0 350 Marla Casto 311
SONED2 0030 1d¥BD T4 BS 129 18 ar.a Marla Castro n-r
SONED2 0400 1M 78 T 129 1= ar.a Marla Castro n-r
SONED2 OBT00 1wm 70 75 129 0 36.0 Rosa Jmanaz 73
SONEDR 1200 1¥m 80 B 129 0 36.0 Francis wega 73
SONED2 16100 13WEd 85 BS 129 0 36.0 Rosa Peraz 311
SONEDR 20700 1IWEd 80 T 129 0 3.0 Rosa Peraz 311
010702 0030 12¥B0 85 75 129 0 36.0 Rosa Peraz n-r
010702 0020 13ED 80 BS 129 ar 38.0 Francs wega 1n-r
010702 0400 12¥ED BB B 129 20 38.0 Marla Castro 1n-r
010702 0B00 14¥Ed 80 BS 129 20 38.0 Marla Castro 73
01O 1200 13ED 90 T 129 20 38.0 Rosa Jmanaz 73
01O 1600 14¥ED 8B 75 129 20 ar.a Rosa Jmanaz 311
010702 2000 TED 80 B 129 20 ar.a Rosa Jmanaz 311
020702 0400 12¥ED BB T 129 20 38.0 Francs wega 1n-r
020702 0B00 12¥ED 8D 75 129 20 38.0 Francs wega 73
020702 1200 13WED T4 BD 123 0 Ira Roma Penaz 73
100
L.
w
as
g
- Tampsratura -+ Pulsy - Resp 0258 ~ BP
2405507 1813 Informa oe vHales Pagina 1 da 1

Figure A—6: Vitals report
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Centro Cardiovascular Infarme de racanceimientos da ordenes

\ : mw L ﬁt?“ Parledo de flempa: Ninguna
Paclente: Rosa Del Campo
Fecha Médca Tl Estada Facha Rec. Enfarmara Tumna
FANECZ 11:00  Josa Rios Laboralory Pending 2006021100 Rosa Perer T3
FANGCZ 11:00  Jose Rios Consull Pending 2906021100 Rosa Perer 73
PANECR 11:00  Josa Rios X-Ray Bludy  Pending 2005021100 Resa Parer T3
PANECR 11:30 LUk RNera Consull Pending 200502 11:30  Resa Perer T3
FMEDZ 11:30  Luk Rivera Laberalory Panding 206021130 Rosa Parer T3
PAMETR 11:30 LUk RNera Laboralkry Panding 200602 11:30  Rosa Parer T3
FAMEOR2 11:30  Luk Rivera Laboralory Pending 200602 11:30  Rosa Perer T3
FAMECZ 11:30  Luk Rivera Ganare Panding 200602 11:30  Rosa Parer T3
PANECR 11:30 LUk RNera Laberakry Pending 200502 11:30  Resa Perer T3
FAMEACR 2330 Luk Rivera Laboralory Pending 2U0G0Z 7330 Rosa Perer 117
FAMEACR 2330 Luk Rivera Aciviy Pending 206021140 Rosa Perer 73
PAMEGCR 2330 LUK RNEra Meaeine Panding 206021140 Rosa Parez 73
FANGOR 2330 LUK RNEa Admisin ACknowiedge 2ROS0Z1205  Rosa Perer T3
FAMECZ 2330 Luk Rivera Dlagnastic Acknowledge 210602 0605  Rosa Perer 17
FAMENZ 2330 Luk Rivera Wital Sign Acknowledge 20S02 2106 Rosa Parer 311
PAMEGCR 2330 LUK RNEra et Panding 206021140 Rosa Parez T3
MOTER 0755 Josa Rios Laboralory Acknowledge 210502 2114 Rosa Perer 11
MATOR 0800 James Mendez Exam Acknowledge 2005021905 Rosa Perer 11
O2NTHR 0800 Jose Rios Consull Acknowledge 2HIS02 1844 Rosa Perer 311
2A0S0T 1813 Imforme de recnccimientos de drodenes Pagina 1 da 1

Figure A-7: Acknowledge report




Centro Cardiovascular

de Puerto Rico y del Caribe
Dr Ramdn M, Suirez Calderd

Informe de dolores

Perksdo de Nempo: Minguno

Paclarte: Rosa Del Campo

:_-’ + 1 /
ﬂ? { F'?
| | | (]
i} AL L
ALIncr Foiere
Fecha aas. Adm. med. Enfarmera Turmo
B AMB0Z 2335 Hingura 1 (¢ [x] RiEa PErer 1n-7
Hombiro ¥ braeo lrquierdo
B B2 1545 Hingura 2 El Resa Jimenez  3-11
Hombira y braro lrquierdo
B AME0ZATES Frio 3 = Resa Jimenex 7-3
Hombira y braro lrquierdo
B 2O00602 2380 Hinguna 5 = Karia Castro 1-7
Hombiro v braeo lequierdo
B 200602 16:00 Hingura 3 Mo Ric=a Perer 311
Hombiro v braeo lequierdo
B 2006021300 Hingura 1 Mo Ric=a Perer T3
Hombro y braso lzquierdo
B aroz 1518 Hingura a (¢ [x] Karia Castra 3-11
Hombira y braeo lzquisrdo
B af0zara3 Hingura 1 (¢ [x] RiEa PErer T-3
Hombra y braro lrquierdo
c 2AENOTIEE Calor 4 Mo Rosa Perer 311
240507 1813 Infarme de dakies Pagina 1 da 1

Figure A-8: Pain report
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Centro Cardiovascular Informe de historial de medicinas
E m&iﬁ? '] Hc?ﬁ Paricdo de llempa: Hinguro

Paclente: Rosa Del Campo

AMSE/DW - Perlodo: 06/28/2002-07/01/2002 - Frec: cada 2hr - Ruta: Infravenosa - Dosls: 10000c -
Medico: Luls Rivara

F0E0Z 00:05 Riosa Paraz (11-T) Adminisirada:
002 1730 Francis Wega (3-11) Adminisirada:
AN0EDZ 02:07 Mana Caslro (11-7) Adminisirada:
ANOEZ 10:05 RioEa Jmanaz (7-3) Adminisiada;
N0 1812 Mana Caslro (3-11) Adminisiada;
D072 02030 Rio=a Paraz (11-T) Adminisiada;

Tylenol - Perodo; 06/29/2002-06/30/2002 - Frec: cada Bhr - Ruta: Sublangual - Dosls: 500mg -
Meadlco: Luls Rivera
D070z 0820 Rosa Pemz (T-3) Adminklada;

07021745  Mada Caslo(3-11) Adminisiada;

Protonlx - Perlodo; 06272002-07 /0272002 - Frac: cada dia - Ruta: Intravenosa - Dosls: 40mg -
Medico: Jose Rios
CNTHZ 0233 Rosa Peraz (11-T) Admintsirada;

CA0T02 1035 Rosa Perez (7-3) Adminislrada:

Toradol - Perlodo; 06257200 2-08/20/2002 - Frec: ahora - Ruta: Intravenosa - Dosls: Snmg - Madico:
Josa Rios

VDENZ 23530 Rosa Peraz (11-T) Adminksirada:

Sulfa Ds - Perlodo: D6/28¥2002-07/02/2002 - Frec: cada 4hr - Ruta: Sublengual - Dosis: 110 -
Medico: Jose Rios

AVDEDZ 1040 Mada Caslo(7-3) Adminisiada;
AVDEDZ 2110 Rosa Peez (3-11) Adminisiada;
1070z 805 Rosa Peaz (T-3) Adminisiada;
D070z 2112 Maia Caslo{3-11) Adminisiada;
OA0T0Z 0855  Francls Wega (7-3) Adminisiada;

Roboxine - Penodo: 06/2/2002-07/01/2002 - Frac: par 2 dias - Ruta: Intravenosa - Dosls: 1ar -
Medico: Josa Rlos

AW0EDZ 10:40 Mana Caslro (7-3) Adminislada:
AWOEDZ 1700 Mana Caslro(3-11) Adminislada:
00702 0115 Riosa Paraz (11-7) Adminsiada:
/0702 09:03 Riosa Paraz (7-3)

/0702 9:08 Riosa Paraz (7-3) Adminsiada:
/0702 1705 Mana Caslro (3-11) Adminsiada:
0702 0110 Riosa Paraz (11-7) Adminsiada:

Solumedrol - Pefoda: 0629/2002-07/01/2002 - Frac: cada 6hr. por 2 dias - Ruta: Intravenosa -
Diosls: 40mQ - Madico: Jose Rlos

VOEDZ 1500 Mana Caslro (3-11) Adminkirada:
VOS2 21:05 Riosa Paraz (3-11) Adminisiada:
240507 1813 Infarme o histortal de medcinas Pagina 1 da 1

Figure A-9: Medication administration report

59



Centro Cardiovascular
ehhﬁrwﬂiﬁuuehlt?rﬁ

o

ke Dr. R,

A Sud Cald

Informe de ordenes

Perlodo de llempo: Hinguna

Paclente:

Rosa Del Campo

Facha
2000602 06:45

Tipa Médico

Madins Jose Rics
Sula Os - 062800702002 - cada 4hr - Subkengua

- 1to

Sufa 05 1 lab PO BID

Estado
Pendng

2800602 0545

Medcinz Jose Rics
Roboxne - OE 2920020702002 - por 2dias -

Infravenosa - 1gr

Robaxn 19 1V Hd 5 2 days. FIrst doss now

Pendng

20006021100

" 20602 11:00

" 2800602 11:00

| 20602 11:00

200602 11:30

Lataralory Jose Rios
SED RATE - OINENs - una ves -

Sed Rale [oday

Madrins Jose RS
Solumedrol - 05200 2-0T01/2002 - cada &hr. por 2

dlias - Infravenasa - 40mg

Solumedicd 4omg IV q 6 x 2

corsult Jose Rios
Rheumakiogy consult 0. Suars:

X-Ray Study Jase RiEs
-ray lelt shoulder

Labarato| Luls Rivera
PABD - - LA e -

oo best

Pendng

Pendng

Pendng

Pendng

Pendng

200602 11:30

" 200602 11:30

" 2800602 11:30

Labaratory Luls Rivara
Sk - Olhers - una vaz -

Shia 20080

Labarati Luls Rivara
SED RATE - Others - una ves -

SEL RATE

Labaratory Luis Rivara
WA - Others - una vez -

wa

Pendng

Pendng

Pendng

200602 11:30

Madcin:s Luis Rivera
Tylanol - D&/Z/2002-06/30V2002 - cada &hr - Sublangual

- 500mg

Tylkarol 500mg PO @eH PRI fever

Pendng

28006021130

GEneric LUl Rivera
Haliry Dr. Mendaz, Room Mumber

Pendng

28006021130

| 200602 17:20

| 200602 23:20

| 2000602 23:30

| 2800602 23:30

Ccansult Luls Rivara
Clinkzal Interdens by r@sidant on duty
Madcin: Jose Rics
Prolont - 06/2002002-07/0 22002 - cada dia - nfravenosa
- domg
Protants 40mg 1 qd
Madcing Jose Rics
Toradol - 06/29/2002-06/29/2002 - shora - Inlravencsa -

oy

Toradd 30mg I How

Labaratory Luls Rivara
CBC - Blood Bank - una vez -

CHC and dim

Actvity Luis Rivara
Ad Ibltum

Pendng

Pendng

Pendng

Pendng

Pendng

2405507 1813

Informe de ordenes

Pagina 1 da 2

Figure A-10: Orders report
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Centro Cardiovascular Informe de evaluaciones
gf Mbﬂﬁlﬂy g E:H;;CEJII"IE Parioda da llampo: Hinguna

Paclente: Rosa Del Campo

Fecha: 22052007 2003134 Enl: Rosa Peraz - Turmo: 3-11
HIGIEME

Bana: NiA

Culdado Oral: hNea
Culdado a Foley: M
Culdadoa P No

ACTIVIDAD

Descanso &n cama: A
Fristiegin - Bano: N
Cambi Posloion: N
Ambulancia: N

Sllla: Mo

ROM: 51

PULMOMAR

Succitn: His
Cilldaro a Traq: Mk
Esplramelria: N
TreanREsp. Profnda: M

BEGURIDAD

Banda 10 Wis

Barandas Elvadas: N

Timbre al Alcance: W

Frenos Ajuslados: NS

Paskkin apske de cama: Mo

Reslicoonas: Mo

Tiempo de Deecanso de Resinccinas MA

EQUIPO

I¥ PUmpE WA
Enteral Purmp: M,
Malress de Alfs No
Medias Anlizmbalicas: Mo

MEMTAL

Eslado: Alerl Lelangion
Orientado en: Persona Timpo

NELIROLOGICD

Respondz a estimuk;
Vertal: Sl

Tacll: 51

Dakar: 81

Reaccion pupliar:

2405507 18:13 Informe de evduadonas Pagina 1 oa 2

Figure A—11: Assessment report
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APPENDIX B
ASSESSMENT INTERFACE PANELS

New Assessme oF 7||| 4< 10:29 °
Rosa Del Campo S1yrs 129bs 1054

Higiene
:. S Mo MfA
I Bafo: () O O
— cud vl O O O
cuid aFoley: 0 O (O
cud apiel (O O O

I | B

Logout E|A

56 L. ®6

=

Figure B-1: Hygiene panel
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New Assessme g 7||| #< 10:30 °

Actividad

=
=
=

Diescanso en carma:
Privilegio - Bafio:
Cambio Posicion:

ArnbLlancia:
Sila:
ROM:

| SLIT. ‘|<||>|Acnm’ad v|

Logout E|‘

elelelelelen
O0C000OsE
000000

B Prelef PO

@@ @&

Figure B-2: Activity panel

Pulmonar
S Moo MfA
Succion: (3 (O (O
Cuidado a Trag.: O 0 O
Espirormetria; O O O
Toser/Resp, Prof.: O O O

| SLIT. ‘|<||>|PL.Wmna' v|

Logout E|‘

B Prelef PO

® @ @&

Figure B-3: Pulmonary panel




5 |New Assessme [t 7||| #< 10:31 °

Si Mo MfA
Chio. de Linea TMG: () (3 ()
Cardiaco

Momitoreo: (3 0 ()
Cotgjo de dlarmas: () (& (O

Dieta: low protein diet

Tolerada: () O (O

[summ. | [piote] [=][=[aicaieta_+]

Logout E|A

B Prelef PO

@8 . 86

Figure B-4: GI and Cardiac panel

Chio, Linea:  (Cysi (O Mo (O Mfa
Chio. Vendaje: (735 (C) Mo () YA
Cotgjo Pat: () 5i (O Mo () HfA

Chio, Linea: (3 5i ()Mo Wia
Chio. vendaie: {7y 5 () No () Nja
Cotejo Pat: (7350 () Mo () Mia
i [ [

Logout E|‘

B Prelef PO

@8 . 86

Figure B-5: IV panel
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Seguridad

=
=
I=

Banda IC:
Barandas Elevadas:

Timbre al Alcance:
Frenaos Ajustados:
Pos, Ajus, de Cama

OQCOOoQ0O ¢
000000 &
ejolelelele

Restricciones:
Tpo. de Descanso
de Restricciones: l:l
[ o [E o [smrs_~]

Logout E|A

B Prelef PO

@@ . 86

Figure B-6: Security panel

Equipo

IV Purnp:
Enteral Pump:

O O
O O
Matress de dire: () ()
o O

Medias Antiermb. :

o [ | P

Logout E|‘

B Prelef PO

@6 . 66

Figure B-7: Equipment panel



Cambio Yendaje

Si Mo MA
Tipo: O O O
Lugar; O O O

Aislamiento

me [ ]O O O

Plan de Cuidado
Rewision: (T3 ()
[summ. | [piote] (== [cvasipC ]

Logout E|A

B Prelef PO

@8 . 86

Figure B-8: Bandage Change, Isolation and Care’s Plan panels

& |New Assessme [t 7||| < 10:34 °

Mental
[] alerta [] Letargico
[ Estupuroso [ camatosa
oatra

Crientado en:

[ rersana rugar

[] Tiempa [] Desarientado

7 [ | Y L

Logout E|‘

B Prelef PO

@8 . 86

Figure B-9: Mental panel
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Rosa Del Campo S1yrs 129bs 1054

Mo
Mo
Mo

) Mo
) Mo

Neuroldgico

: Responde a Estimulos:

T werbal: s

: Tactil: s
Diolor: s

Reaccidn Pupilar:

OjoDer. (s
Oiolzg. (s

67

[ ] e [ e <)

Logout E|A

56 L. ®6

~~"""-l-u-..__.---l-""
Figure B-10: Neurological panel

Phef B

Rosa Del Campo S1yrs 129bs 1054

Respiratorio 1/2

Pulmcdn Der.:
Pulmdn Izq.:
Equipo O2:

Tos Productiva: () Si

Mo

Respiraciones:  (_) Regular(_) Trregular
Wia de aire: {3 Matural 0 Artificial

| ST ||<||>|Resp&ae‘mb v|

Logout E|-

B potice o

@ @

@ @®

v

e ———— e

7 |New Assessme g Y||| £ 10:35

Rosa Del Campo S1yrs 129lbs 1054
Respiratorio 2/2

Izq Der
R 1 D R I D

spca ooO ©oO
Radial: O O |:| O O D
Fermnoral: O O |:| O O D
Pedal: O O |:| O O D
[ ] ood ooO
B

| Sumw. ||<||>|Respxraa‘oﬂb -|

Logout E|‘

Hl prcliat o

@&

Figure B-11: Respiration panel




5 |New Assessme [ 7||| §< 10:35 °

Cardiaco

Wenas Cuelo:
Der: () Mormal () Distendido
Izq: O Naorrnal O Distendido

Son, Card.: () Normal () Anormales

[ | e [ e~

Logout E|A

B Prelef PO

@@ @&

Figure B-12: Cardiac panel

& |New Assessme [t 7||| < 10:36 °

Linea Central

Crpatente () oduida

Iy

Aredr () Limpia (") Drenandn
() Errojecida () Infiltrada

N [ |

Logout E|‘

B Prelef PO

® @ @&

Figure B-13: Central Line panel
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New Assessme 7||| #< 10:36 °

Gastrointestinal

Peristalsis: () Presente(_) Auserte

Elminacidn: l:l

Ostomia: () S (@1

Tubo MG () si (@1

Tubo OGS (@1

(s, | [reozs][<][> & -]

Logout E|A

B Prelef PO

@@ . 86

Figure B-14: Gastrointestinal panel

New Assessme g 7||| < 10:36 °

Genitourinario
Foley: 38 (JNo

Secre. VagfPene:  (O)si (Mo

700 7 | )

Logout E|‘

B Prelef PO

@6 . 66

Figure B-15: Genitourinary panel
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